Essential role of Rac1/NADPH oxidase in nerve growth factor induction of TRPV1 expression.
Nerve growth factor (NGF) regulates the nociceptive properties of a subset of small diameter sensory neurons by increasing the expression of the heat-sensing transient receptor potential (TRP) channel, TRPV1. This action involves activation of the tyrosine kinase receptor (Trk) A/p38 MAPK pathway. Recent studies indicate that activation of TrkA promotes superoxide generation via NADPH oxidase. In this study, we determined whether the NADPH oxidase pathway is involved in NGF-stimulated TRPV1 expression using a rat pheochromocytoma 12 line and rat dorsal root ganglion neurons. Treatment of these cells with NGF (100 ng/mL) increased TRPV1 protein expression (approx. twofold) but not mRNA. This increase was mimicked by H(2)O(2) and attenuated by catalase and inhibitors of NADPH oxidase. NGF stimulated NADPH oxidase activity, while 24 h exposure further increased expression of the Rac1 and gp91(phox) subunits of the holoenzyme. Inhibition of NADPH oxidase by transient transfection of a dominant negative Rac1 mutant (RacN17) plasmid blocked NGF-stimulated TRPV1 protein expression, while expression of a constitutively active Rac1 increased basal and NGF-stimulated TRPV1 levels. Inhibition of NADPH oxidase activity also attenuated NGF-dependent p38 MAPK activation. We conclude that the Rac1/NADPH oxidase pathway regulates p38 activation and TRPV1 expression which aids in the maintenance of peripheral neuron integrity and pain perception.